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INTRODUCTION 
 
Dr. R. Edward DeWalt of the Illinois Natural History Survey (INHS) was approached by Mr. 
Chris Hauser of the Kane County Forest Preserve District (KCFPD) to conduct an assessment of 
stream condition and to inventory aquatic insect species in streams and other aquatic resources 
on several parcels owned by the KCFPD.  Streams ranged from ≤3 m width (Mill Creek) to 5-10 
m width (Big Rock, Blackberry, and Ferson creeks). One shallow pond (Blackberry Maples 
Marsh) and a seep complex (McLean Road Fen) were also targeted for inventory.  
 
METHODS 
 
CTAP Stream Condition 
Four streams were assessed for condition using the Critical Trends Assessment Program (CTAP) 
protocols (http://ctap.inhs.uiuc.edu/mp/pdf/mp.htm) (Table 1). This program samples randomly 
chosen stream locations on a statewide basis. It has sampled149 randomly chosen sites, most of 
which have been visited twice over a 10 yr period. This methodology is highly effective at 
tracking changes in water and habitat quality across the state. In addition, 17 streams of highest 
remaining quality, “reference streams”, have been characterized in the Grand Prairie Natural 
Division of Illinois (Sangunett 2005), providing data that define the best conditions currently 
attainable in northern Illinois. Kane county data will be compared directly with these results.  
Sampling of KCFPD streams was conducted in spring 2005. Briefly, protocols consisted 
of sampling for Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera (caddisflies) 
species (referred to from here on as EPT taxa) using a rectangular dipnet. These species are 
known to exhibit a wide range of tolerance to pollution and overall disturbance of streams 
(Hilsenhoff 1987) and have a long history of being used as indicators of stream condition (Lenat 
& Penrose 1996). Two replicates from each of two habitat types were collected, including high 
energy (rock riffles or wood debris in flow) and low energy (undercut banks or weed beds) 
habitats. These habitats often provide a quite different assemblage of species, increasing the 
taxonomic richness considerably. Placement of samples within a stream reach is determined by 
professional judgment of what is the best available habitat of type.  
 
Qualitative Inventory 
Additional qualitative sampling was conducted in March 2006 to collect winter-emerging 
stoneflies in the families Taeniopterygidae and Capniidae. These are indicator taxa that provide 
additional data on the relative disturbance of stream locations in the county. Collection of 
dragonflies and damselflies was originally planned for summer 2005, but drought temporarily 
eliminated much of their habitat during that time frame. Improved rainfall prompted a visit in 
July of 2006 to the McLean Road Fen, Blackberry Maples Marsh, Mill Creek, and Blackberry 
Creek at Hannaford Woods. Additionally, some caddisflies and mayflies were collected from 
McLean Road Fen at this time. 
 
RESULTS 
 
Stream Condition 
Abundance.-A total of 952 specimens were collected using the CTAP procedure (Table 2). 
Abundance varied dramatically across the four streams sampled, with most sites having between 
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100-200 organisms per collecting effort (Fig. 1A). Alternatively, Ferson Creek appears to be 
more productive, yielding nearly 500 specimens.  
 
EPT Taxonomic Richness.-Richness also varied dramatically across sites (Fig. 1B). Big Rock 
Creek proved to be extremely rich with 23 taxa. Blackberry and Ferson Creeks provided 
moderate numbers of taxa, while Mill Creek supported only six taxa. 
 
Hilsenhoff Biotic Index.-All sites fell between 4.3 and 4.9 units (Fig. 1C). The site with the 
highest value was Mill Creek, suggesting that it had the most pollution tolerant assemblage of 
species. Blackberry Creek had the lowest value suggesting that it had an intolerant community. 
Unfortunately, this index is not a very sensitive one, showing little variation across the state 
(DeWalt 2003), with the exception of very low values in the Shawnee Hills streams in southern 
Illinois. 
 
Habitat Quality Index.-Habitat quality was the highest at Big Rock Creek (Fig. 1D) and lowest at 
Mill Creek. The former flowed through a wooded area, meandering enough to provide a diversity 
of depth and habitat. Mill Creek was channelized (straightened) in the past, has a narrow riparian 
tree line, and has an accumulation of fine sediment over limestone rubble. 
 
Comparison to Reference Data.-Table 3 provides statistics and ranges of values for EPT, HBI, 
and HQI from reference data collected from Grand Prairie reference streams (Sangunett 2005). 
The numerical criteria for placement of sites into qualitative categories were developed by using 
the mean value (50th percentile) of reference data as the cutoff for entry into the “Excellent” 
category for the three parameters. Categories of “Good”, “Fair”, and “Poor” were created using 
ranges of values that correspond to one, two, or three standard deviations less than the mean for 
EPT and HQI, and one, two, and three standard deviations above the mean for HBI (since the 
scale for this parameter goes higher for more tolerant assemblages of species). Kane County sites 
with EPT, HBI, and HQI scores (see bottom of Table 2 for scores) that fit into the Excellent 
range were given an integer score of 1, 2 for Good, 3 for Fair, and 1 for Poor.  These integers 
were used to develop an average score, the Overall Quality Index, across all three parameters. 
Since HQI has been found to not be as sensitive to degradation as EPT and HQI, its contribution 
to an Overall Quality Index (OQI) has been lessened (DeWalt 2003).  The following formula was 
used to create the OQI for each site. 
 
OQI = (EPT x 0.4)+(HBI x 0.2)+(HQI x 0.4) 
 
 Note that OQI ranged from 1.0 to 3.6 (Table 4). What do these numbers mean? 
Conversion back to a qualitative rating is accomplished by using the scale found below:  
 
  
Big Rock Creek had the lowest OQI and is rated at Excellent (Table 4). The highest score, 3.6, 
was given to Mill Creek, which received a Poor rating. 
 
 
1 2 3 4 
Good Fair Poor Excellent 
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Qualitative Inventory 
The four stream sites visited in March, 2006 yielded five addition stonefly species not found 
during summer sampling (Table 2). Four of these are so-called winter stoneflies in the families 
Capniidae and Taeniopterygidae that transform to the adult stage in January through March and 
may be seen walking on snow and ice at this time. Both have a quiescent nymphal stage 
(diapause) during the summer, at which time they require little oxygen and no food. Diapause 
breaks in the fall with the advent of cooler weather, after which they are quite active and growing 
(Stewart & Stark 2002). Allocapnia (Capniidae) are 3-4 mm long, black and are either fully 
winged (usually females), short winged (males of A. granulata), or without wings (males of A. 
vivipara). Taeniopteryx adults are 5-10 mm long, black, and are generally full winged in both 
sexes. Both Big Rock and Ferson Creeks supported nearly the full compliment of winter 
stoneflies available for the region. Blackberry and Mill creeks supported only the most tolerant 
of winter stonefly species, A. vivipara. Another stonefly captured only during the March visit 
was Clioperla clio (Perlodidae). This predatory, 10-12 mm species was captured as a nymph 
from Ferson Creek. It typically inhabits smaller streams, often those that are summer cool. 
 A search of McLean Road Fen yielded a subset of species typical of high quality spring 
systems in the region. The net-spinning caddisfly Diplectrona modesta was abundant here, as 
was the stonecase maker Neophylax concinnus. Neither of these species is in any way threatened 
in Illinois, but they are relegated to small streams and seeps from many scattered locations. A 
more important find was the northern case making caddisfly, Frenesia missa. It is a late fall or 
early winter emerging caddisfly that is known currently from 5 locations across the state, always 
in springs in sandy habitat. This location yielded other species, but they were unremarkable. 
Additional sampling might yield a few more species typical of high quality spring systems in the 
region, similar to that found at Nachusa Grasslands or at Trout Park in Elgin. 
 Collection of dragonflies and damselflies produced only a fraction of what must occur in 
aquatic resources of Kane Country properties. The greatest number of species was found among 
the damselflies, with 8 species among three families. Most species are highly colorful as adults, 
especially those among the Calopterygidae or broadwinged damselflies. Calopteryx maculata, 
the ebony jewelwing, is a magnificent species with black wings and an iridescent green body. 
The American rubyspot, Hetaerina americana, has males with ruby colored wing tips. Both were 
common along Blackberry Creek at Hannaford Woods.  They will also be found at the other 
large stream sites, but rainy weather prevented their capture during visits to Big Rock and Ferson 
creeks. Blackberry Creek also produced a large number of narrowwinged damselflies in the 
family Coenagrionidae. Males in the genera Argia, Enallagma, and Ischnura display brilliant 
blues and greens and may be seen in abundance along Blackberry Creek during warm, sunny 
days in July and August. 
 Only three species of adult dragonflies were collected during the July, 2006 visit. These 
included the most abundant species in the region: Libellula luctuosa (the widow skimmer), 
Libellula lydia (the common whitetail), and Sympetrum rubicundulum (the ruby meadowhawk) 
(Curry 2001). Another species, Anax junius (the green darner), was sighted, but its large size and 
wariness made it difficult to collect. Most of these species were collected or were seen near Mill 
Creek at Compton Forest Preserve. The field adjacent to the stream provides important feeding 
habitat for these species. Odonate collecting at Blackberry Maples Forest Preserve, near the 
marsh, was not as productive as at Mill Creek. Had the weather been sunny and warm, the 
number of species collected at this location would have been much higher. One additional 
dragonfly species, Boyeria vinosa, the fawn darner, was collected as a nymph from Big Rock and 
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Blackberry creeks. It is a typical stream species, found among logs and undercut banks. It is 
difficult to collect as an adult. 
 
DISCUSSION 
 
Streams running through the several KCFPD properties sampled during this project run the 
gamut of quality available in the region. Big Rock Creek still presents an invertebrate 
community that is exceptional based on regional reference stream data. The other large streams 
have experienced relatively more degradation, limiting their EPT richness. However, Blackberry 
Creek did have an extensive list of EPT taxa when including qualitative sampling, so it may be 
more habitat than water quality limited. Mill Creek has been significantly degraded through past 
channelization efforts and through the input of silt from a local development project. It currently 
has species such as Baetis brunneicolor (a small minnow mayfly) and Neophylax concinnus (a 
stonecase making caddisfly) that suggest a once coolwater fauna that has been pared back to the 
most tolerant of remaining species.  
 Sampling for winter stoneflies yielded several species that would not have been found 
during summer sampling. Big Rock and Ferson creeks both yielded four additional species, 
supporting their rating as Excellent and Good quality streams. 
 McLean Road Fen produced a larger subset of coolwater fauna than did Mill Creek. This 
site is reminiscent of the springs complex at Trout Park, Elgin which is widely known to support 
a rich spring fauna (Burks 1953, Frison 1935, Ross 1942). Additional work at McLean Fen may 
yield more spring inhabiting species. 
  
CONCLUSIONS 
 
Preservation of quality in all streams in the KCFPD relies on holding back residential and 
business development. Increasing the area of impervious cover to greater than 15% in a 
watershed begins a downhill slide toward degradation (Roth et al. 1996). I suspect that this is 
near the case in the Ferson Creek watershed and may soon be so in Blackberry Creek. 
Purchasing more land and protection of wetlands and grassy areas adjacent to these streams will 
help to stave off rapid changes that come with urbanization. Blackberry Creek habitat may be 
improved in the preserve currently by adding hard substrates such as wood or rock. Its current 
soft bottom probably limits its ability to support a highly diverse community. This is supported 
by searches for hard substrates in the vicinity of the sampling location which yielded several 
additional EPT taxa. Planting of larger trees such as sycamore at the banks would reduce soil 
erosion and provide overhanging banks necessary to support species needing that type of habitat.  
 Mill Creek is a degraded stream, but could recover more of its community structure and 
ecosystem function through re-meandering of its course and increasing its treed riparian width. 
Pushing developers in the vicinity to upgrade silt reduction efforts would also be helpful. The tall 
grassy area near the ball fields provides perches and abundant food for local adult dragonflies 
and damselflies. Mowing of this field would eliminate that habitat. 
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Table 1. Sampling locations for aquatic insects in Kane County Forest Preserve District 
Properties. Bodies of water denoted by “*” include those sampled with the Critical Trends 
Assessment Program protocols. 
Park or Preserve Locality Body of water Latitude Longitude
Blackberry Maples 
Forest Preserve 
1.6 km NNE 
Nottingham Woods 
Marsh 41.8404 88.4619
McLean Road Fen 2.5 km W Coleman 
north of RR bed 
McLean Road Fen 41.9795 88.3203
Hannaford Woods 
Forest Preserve 
3 km N Sugar 
Grove  
*Blackberry Creek 41.7895 88.4492
Big Rock Forest 
Preserve 
4.5 km SE Big 
Rock 
*Big Rock Creek 41.7360 88.5091
Leroy Oakes Forest 
Preserve 
4.5 km SW Valley 
View 
*Ferson Creek 41.9306 88.3465
Compton Forest 
Preserve 
7 km NE Elburn *Mill Creek 41.9313 88.4101
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Table 2. Ephemeroptera, Plecoptera, Trichoptera (EPT) and Odonata collected six aquatic resources in land holdings of the Kane County Forest Preserve 
District. Left to right, the first four sites were sampled using the Critical Trends Assessment Program protocols for streams in Illinois. Tallies for CTAP EPT 
taxa richness are provided. Abundance is for CTAP protocols only.  Hilsenhoff (1987) tolerance values for EPT taxa are provided and are the basis for an 
abundance-weighted Hilsenhoff Biotic Index discussed in the text.  Additional taxa taken qualitatively are denoted by an asterisk.  
Taxon (common name and/or author and year) 
Big 
Rock 
Creek 
Blackberry 
Creek 
Ferson 
Creek 
Mill 
Creek 
Maples 
Marsh 
McLean 
Road 
Fen 
Total Tolerance** 
Ephemeroptera (mayflies)         
Baetidae (small minnow mayflies)         
Acerpenna pygmaea (Hagen 1861) 2      2 4 
Baetis brunneicolor McDunnough 1925  14  45   59 4 
Baetis flavistriga McDunnough 1921 4 104 118 3  *10 229 4 
Baetis intercalaris McDunnough 1921 2  35    37 6 
Plauditus sp. 1      1 4.5 
Caenidae (small squaregilled mayflies)       0  
Caenis latipennis Banks 1907 57 15 79    151 7 
Caenis punctata McDunnough 1931   9    9 7 
Ephemeridae (common burrowing mayflies)       0  
Hexagenia bilineata (Say 1824)  1     1 6 
Heptageniidae (flatheaded mayflies)       0  
Leucrocuta sp.       0 1 
Maccaffertium mediopunctaum (McDunnough 1926) 15      15 3 
Maccaffertium terminatum terminatum (Walsh 1862) 2  7    9 4 
Stenacron interpunctatum (Say 1839) 10 5 8    23  
Stenonema femoratum (Say 1823) 4      4  
Isonychiidae (brushlegged or large minnow mayflies)       0  
Isonychia sp.,   8    8 2 
Leptohyphidae (triangle gilled mayflies)       0  
Tricorythodes sp. 3  8    11 4 
Potamanthidae (hacklegill mayflies)       0  
Anthopotamus sp. 2      2 4 
Megaloptera (Dobsonflies, fishflies, alderflies)       0  
Corydalidae (dobsonflies)       0  
Corydalus cornutus (Linnaeus 1758)   *1    0  
Odonata (dragonflies and damselflies)       0  
Aeshnidae (darners)       0  
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Table 2. Continued. 
Taxon (common name and/or author and year) 
Big 
Rock 
Creek 
Blackberry 
Creek 
Ferson 
Creek 
Mill 
Creek 
Maples 
Marsh 
McLean 
Road 
Fen 
Total Tolerance 
Boyeria vinosa (Say 1839) (fawn darner) *1 *2     0  
Calopterygidae (broadwinged damselflies)       0  
Calopteryx maculata (Palisot de Beauvois 1805) (ebony 
jewelwing)* 
 *4  *4 *1 
 0  
Hetaerina americana (Fabricius 1798) (American ruby spot)*  *3     0  
Coenagrionidae (narrowwinged damselflies) *4  *28    0  
Argia fumipennis violacea (Hagen 1861) (variable dancer)  *3     0  
Argia tibialis Rambur 1842 (bluetipped dancer)  *2     0  
Argia sp.  *4     0  
Enallagma civile (Hagen 1861) (familiar bluet)    *8   0  
Enallagma exsulans (Hagen 1861) (stream bluet)  *4     0  
Enallagma sp.  *4     0  
Ischnura verticalis (Say 1839) (eastern forktail)  *2  *4 *1  0  
Ischnura sp.  *1     0  
Gomphidae (clubtails)       0  
Lestidae (spreadwinged damselflies)       0  
Lestes rectangularis Say 1839 (slender spreadwing)     *4  0  
Libellulidae (skimmers)       0  
Libellula luctuosa Burmeister 1839 (widow skimmer)    *2   0  
Libellula lydia Drury 1773 (common whitetail)    *3   0  
Sympetrum ribicundulum (Say 1839) (ruby meadowhawk0    *1 *9  0  
Plecoptera (stoneflies)       0  
Capniidae (capniid winter stoneflies)       0  
Alllocapnia vivipara (Claassen 1924) *8 *1 *6 *5   0  
Allocapnia granulata (Claassen 1924) *3  *3    0  
Perlidae (summer stoneflies)       0  
Perlesta sp. 4 13 24    41 5 
Perlodidae (spring stoneflies)       0  
Clioperla clio (Newman 1839)   *1    0  
Taeniopterygidae (taeniopterygid winter stoneflies)       0  
Taeniopteryx burksi Ross & Ricker 1968 *1      0  
Taeniopteryx nivalis (Fitch 1847) *6  *5    0  
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Table 2. Continued. 
Taxon (common name and/or author and year) 
Big 
Rock 
Creek 
Blackberry 
Creek 
Ferson 
Creek 
Mill 
Creek 
Maples 
Marsh 
McLean 
Road 
Fen 
Total Hilsenhoff 
Tolerance 
Trichoptera (caddisflies)       0  
Helicopsychidae (snailcase caddisflies)       0  
Helicopsyche borealis Hagen 1861 36 4 89    129 3 
Hydropsychidae (net-spinning caddisflies)       0  
Ceratopsyche bronta Ross 1938  2     2 5 
Ceratopsyche morosa group  4 38    42 5 
Cheumatopsyche sp. 4   4   8 5 
Diplectrona modesta Banks 1908      *9 0  
Hydropsyche betteni Ross 1938 2 2 16 35  *2 55 6 
Hydoptilidae (microcaddisflies)       0  
Hydroptila grandiosa Ross 1938  *1 11    11 6 
Hydroptila perdita Morton 1905  *1     0  
Hydroptila waubesiana Betten 1934  1     1 6 
Hydroptila sp. 2  20 5   27 6 
Leptoceridae (long-horned caddisflies)       0  
Ceraclea cancellata Betten 1934  2     2 3 
Ceraclea tarsipunctata Vorhies 1909 24 *1 2    26 3 
Ceraclea spongillovorax Resh 1974 1      1 3 
Ceraclea sp. 2      2 3 
Oecetis persimilis Banks 1907 11  4    15 8 
Oecetis sp.  1     1 8 
Triaenodes sp.   1    1 6 
Limnephilidae (northern casemaking caddisflies)       0  
Frenesia missa Milne 1935      *2 0  
Pycnopsyche sp. 11 2 3    16 4 
Philopotamidae (fingernet caddisflies)       0  
Chimarra obscura Walker 1852 1  4    5 4 
Phryganeidae (giant casemaking caddisflies)       0  
Ptilostomis ocellifera Walker 1852 1      1 5 
Ptilostomis semifasciata Say 1828 1      1 5 
Polycentropodidae (tubenet caddisflies)       0  
Nyctiophylax affinis Banks 1897  *1     0  
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Table 2. Continued. 
Taxon (common name and/or author and year) 
Big 
Rock 
Creek 
Blackberry 
Creek 
Ferson 
Creek 
Mill 
Creek 
Maples 
Marsh 
McLean 
Road 
Fen 
Total Tolerance 
Nyctiophylax sp.  1     1 5 
Polycentropus sp.  2     2 6 
Uenoidae (stonecase making caddisflies)       0  
Neophylax concinnus McLachlan 1871       1   *11 1 3 
Total Individuals 202 173 484 93 . . 952  
CTAP Ephemeroptera 11 5 8 2 . . .  
CTAP Plecoptera 1 1 1 0 . . .  
CTAP Trichoptera 11 9 9 4 . . .  
CTAP EPT Richness 23 15 18 6 . . .  
Habitat Quality 138 109 125 104 . . .  
Hilsenhoff Biotic Index 4.51 4.32 4.76 4.89     
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Table 3. Grand Prairie Natural Division CTAP reference stream statistics and 
numerical criterial for quality ratings. EPT=Ephemeroptera, Plecoptera, and 
Trichoptera taxa richness HBI=Hilsenhoff Biotic Index, HQI=Habitat Quality 
Index. 
Statistics and Quality Ratings EPT HBI HQI 
Mean 18.500 4.841 132.22 
Standard Dev 2.662 0.622 13.567 
Excellent >18.5 <4.84 >132.22 
Good 15.84-18.4 4.85-5.46 118.66-132.21 
Fair 13.18-15.83 5.47-6.09 105.07-118.65 
Poor <13.2 >6.08 <105.09 
 
 
 
Table 4. Overal Quality Index for Kane County Forest Preserve District stream 
sites sampled using the CTAP monitoring protocols. Look to Table 1 for 
original EPT, HBI, HQI values, compare these to Table 3. 
Stream---> EPT (0.4) HBI (0.2) HQI (O.4) OQI Rating 
Big Rock 1 1 1 1.0 Excellent 
Blackberry 3 1 3 2.6 Fair 
Ferson 2 1 2 1.8 Good 
Mill 4 2 4 3.6 Poor 
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Fig. 1A-D. A. Abundance. B. EPT Richness. C. Habitat Quality Index. D. Hilsenhoff Biotic Index for four Kane County, Forest Preserve 
District stream reaches. 
